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(54) Arch type strapping machine 

(57) An arch type strapping machine suitable for a 
quick strapping operation and having a long service life 
is presented. 

A sealing mechanism 17 for a strapping band is 
constituted by a right grlpper 45, a left grlpper 61 and a 
compression head 63, wherein the right grlpper 45 is 
operated by a solenoid plunger for fixing 41 , and the left 
gripper 61 and the compression head 63 are operated 
by the rotation of a cam for fixing 65 and a cam for bond- 
ing 67 which are attached to a shaft for sealing 59. 
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Description 



[0001] In a conventional arch type strapping machine, 
a strapping band is fed to a band guide in an arch mem- 
ber to wind the band around an article to be strapped, 
and the strapping band is cut and bonded to form a loop, 
whereby the article is strapped. Such arch type strap- 
ping machine is provided with a sealing mechanism for 
the strapping band. The sealing mechanism comprises 
a first gripper (hereinbelow, referred to as a right gnpper) 
for fixing a top end of the strapping band fed into the 
band guide, a second gripper (hereinbelow, referred to 
as a left gripper) f orf Ixlng a rear portion of the strapping 
band after the band has been pulled back to be tight- 
ened and a compression head for compressing and 
bonding (In many cases, melt-bonding) the top end and 
the rear portion of the strapping band and cutting the 
rear portion of the band. The right gripper, the left gripper 
and the compression head are operated by driving cams 
attached to a shaft for sealing which is rotated and driv- 
en by a motor for sealing. 

[0002] In the conventional arch type strapping ma- 
chine, a step for pulling back the strapping band at a 
high speed and a step for tightening the band at a high 
torque intervene between the operation of the right gnp- 
per and the operation of the left gripper. Accordingly, in 
the operation of the above-mentioned sealing mecha- 
nism it Is necessary thatthe rotation of the shaftforseal- 
ing is" once stopped after the right gripper has been op- 
erated, and the shaftfor sealing is again rotated to cause 
the operations of the left gripper and the compression 
head after the step for pulling back the band at a h gh 
speed and the step for tightening the band at a high 
torque have been finished. Accordingly, It is difficult to 
rotate the shaft for sealing at a high speed whereby a 
demand of shortening the cycle of strapping can not be 
satisfied sufficiently. Further, the service life of the seal- 
ing mechanism Is short because the number of times of 
temporary stop of the driving system in the sealing 
mechanism is many. _ .„„ 

[0003] Further, in a conventional arch type strapping 
machine, an article is strapped by performing a band 
feeding step for feeding a strapping band into a band 
guide in an arch member, a first tightening step for wind- 
ing the strapping band around an article to be strapped 
by returning quickly the band fed into the band guide, a 
second tightening step for tightening strongly the strap- 
ping band wound around the article by returning the 
band, and a step for bonding (In many cases, melt-bond- 
ing) a rear portion and a top end of the band wound 
around the article to be strapped and cutting the band. 
The band feeding step and the first and second tighten- 
ing steps are carried out by a driving mechanism com- 
prising a plurality of rollers for running and tightening the 
strapping band. 

[0004] Such driving mechanism for the strapping 
band makes the size of the arch type strapping machine 
large because a plurality of driving rollers are used, e. 



g., a driving roller for performing the band feeding step 
as well as the first tightening step and a driving roller for 
performing the second tightening step being provided 
separately. Accordingly, this is contrary to a demand of 
5 reducing the size of the arch type strapping machine. 
[0005] Further, in a conventional arch type strapping 
machine, an article is strapped with a strapping band In 
such a manner that the strapping band is fed Into a 
groove formed in a band guide having a channel-like 
ro shape in cross section, an open side of which is pushed 
to an inner surface of the arch member; the strapping - 
band fed Into the band guide is wound around the. article 
to be strapped by returning the band at a high speed; 
the strapping band wound around the article is tightened 
is by pulling it back, and the cutting of a rear portion of the 
band and bonding (melt-bonding) of the rear portion to 
an top end of the band Is conducted. The returning of 
the strapping band at a high speed is conducted Imme- 
diately after the state that the strapping band leaves en- 
20 tirely or partly from the band guide, such state being ob- 
tainable by openingforcibly the band guide in a direction 
departing from the inner surface of the arch member 
with which the band guide is brought Into contact. 
[0006] The width or the height (in particular, the 
25 height) of the groove of the band guide is formed to be 
relatively small so that the strapping band can be cer- 
tainly passed without causing the bending of a top end 
of the band. In the operation for opening the band guide, 
there is a possibility that the strapping band follows the 
30 movement of the band guide due to a f rictlonal force be- 
tween an inner surface of the groove and the strapping 
band, and the band remains in the groove. If the strap- 
ping band Is tightened at a high speed In the state that 
the strapping band remains in the groove, an unusual 
as deformation Is caused instantaneously in the band 
guide at the time of leaving the strapping band, whereby 
the band guide is damaged. ■ 
[0007] Further, in a conventional arch type strapping 
machine, the strapping band is rewound from a band 
40 roll fitted to a band reel which is attached to an outer 
side of the arch type strapping machine, to be stored 
temporarily in a band accommodation chamber In the 
strapping machine. Then, the strapping band In the 
band accommodation chamber Is successively fed Into 
45 the band guide. 

[0008] In many cases, the band reel comprises a sup- 
porting shaft having an end supported by the main body 
of the strapping machine, a reed portion attached to the 
supporting shaft so that at least a part (in many cases. 
so a rear side plate) is removable from the supporting shaft, 
the reel portion being adapted to mount the band roll for 
the strapping band, and a nob attached to a rear end of 
the supporting shaft to fix the reel portion. When a used 
band roll mounted on the band reel is replaced by a new 
55 one, the nob and, for instance, the rear side plate are 
removed from the supporting shaft; the core member of 
the used band roll is removed from the reel portion; a 
new band roll Is attached to a reel portion, andthen, the 
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rear side plate and the nob are fixed again to the sup- 
porting shaft. 

[0009] In many cases, the structure for fitting the nob 
to the supporting shaft comprises a male screw formed 
in a rear end (the free end) of the supporting shaft and 
a female screw formed In the nob so that the nob can 
be fitted to the supporting shaft by rotating it several 
times of turn. Accordingly, in the replacement of the 
band roil, it is necessary to turn back the tightly fastened 
nob, and the nob is tightly fastened by rotating after new 
band roll is mounted. Accordingly, the working for re- 
placing the band roll is troublesome. 
[0010] It is an object of the present Invention to pro- 
vide an arch type strapping machine having a sealing 
mechanism for cutting and bonding a strapping band fed 
into the band guide of the strapping machine, which is 
capable of achieving the speed-up of strapping opera- 
tions and having a long service life. 
[0011] Further, it is an object of the present invention 
to provide an arch type strapping machine having a 
strapping band driving mechanism for feeding the strap- 
ping band into the band guide and pulling back the band, 
which is suitable for reducing the size of the strapping 
machine. 

[0012] Further, it is an object of the present invention 
to provide an arch type strapping machine having a 
band reel adapted to mount a band roll on which the 
strapping band fed into the band guide is wound, which 
permits the fitting and the removal of a nob easily. 
[0013] Further, it is an object of the present invention 
to provide an arch type strapping machine having a 
band driving-out device which can provide a state that 
the strapping b&nd leaves certainly from a groove for 
receiving the band at the time of opening the band guide 
without losing a smooth opening operation of the band 
guide. 

[001 4] In accordance with an aspect of the present in- 
vention, there is provided an arch type strapping ma- 
chine having a sealing mechanism which comprises a 
right gripper for fixing a top end of a strapping band fed 
into a band guide of the arch type strapping machine; a 
left gripper for fixing a rear portion of the strapping band 
after the strapping band has been wound around an ar- 
ticle to be strapped and tightened; a compression head 
for compressing and bonding the top end and the rear 
portion of the strapping band and cutting the rear portion 
of the band, and a driving means for operating the right 
gripper, the left gripper and the compression head, said 
arch type strapping machine being characterized In that 
the driving means of the sealing mechanism comprises 
a first driving section for operating the right gripper and 
a second driving section for operating the left gripper 
and the compression head, wherein the second driving 
section comprises a motor for sealing, a shaftfor sealing 
rotated by the motor, a cam for fixing attached to the 
shaft for sealing to operate the left gripper, and a cam 
for bonding to operate the compression head. 
[0015] In accordance with another aspect of the 



present invention, there Is provided an arch type strap- 
ping machine having a strapping band driving mecha- 
nism which performs a band feeding step for feeding a 
strapping band into a band guide of the arch type strap- 

5 ping machine, a first tightening step for winding the 
strapping band around an article to be strapped by re- 
turning quickly the strapping band fed into the band 
guide and a second tightening step fortightening strong- 
ly the strapping band around the article by pulling back 

10 the strapping band, the arch type strapping machine be- 
ing characterized in that the strapping band driving 
mechanism comprises a d.c. motor capable of rotating 
in a positive direction of feeding and in a reverse direc- 
tion of returning; a band driving roller attached to an end 

is of an output shaftfor band-running of the d.c. motor and 
a motor for driving a shaft for sealing, connected to the 
output shaft via an electromagnetic clutch which is at- 
tached to the other end of the output shaft of the d.c. 
motor, wherein the band feeding step is performed by 

20 the rotation of the band driving roller caused by the ro- 
tation in a direction of feeding of the d.c. motor; the first 
tightening step is performed by the notation of the band 
driving roller which is caused by the rotation in a direc- 
tion of returning of the d.c. motor, and the second tight- 

25 ening step is performed by the rotation of the band driv- 
ing roller which is caused by an output of rotation from 
the motor for driving the shaft for sealing via the elec- 
tromagnetic clutch. 

[001 6] The output of rotation from the motorf ro driving 

30 the shaft for sealing, which is transmitted by connecting 
the electromagnetic clutch is in many cases, an output 
of a low speed/high torque rotation. 
[0017] In accordance with another aspect of the 
present invention, there Is provided an arch type strap- 

35 ping machine having a band driving-out device adapted 
to discharge a strapping band from a band guide when 
the band guide disposed in an arch member of the arch 
type strapping machine is opened whereby the strap- 
ping band is prevented from remaining in a band groove, 

to the arch type strapping machine being characterized in 
that the band driving-out device comprises a push pin 
inserted movably in a through hole formed in a rear por- 
tion of the band guide, a pin stopper disposed to oppose 
a head portion of the push pin, and a spring member 

45 disposed between the rear portion of the band guide and 
the head portion of the push pin so as to push the head 
portion of the push pin to bring it Into contact with the 
pin stopper. 

[0018] In accordance with another aspect of the 
so present invention, there is provided an arch type strap- 
ping machine having a band reel for a strapping band, 
the arch type strapping machine being characterized In 
that the band reel for a strapping band comprises a sup- 
porting shaft having an end supported by the main body 
55 of the strapping machine, a reel portion attached to the 
supporting shaft, which is adapted to mount a band roll 
on which a strapping band fed to a band guide in an arch 
member of the arch type strapping machine is wound, 
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and a nob attached to a rear end of the supporting shaft 
to fix the reel portion, wherein the nob has a cylindrical 
portion fitted to an outer periphery of a rear end of the 
supporting shaft; the cylindrical portion is provided with 
a guide groove extending spirally from its front side to 
its rear side; a recess is formed in the innermost portion 
of the guide groove, and a pin capable of passing rela- 
tively the guide groove to fit to the recess is provided in 
a rear end portion of the supporting shaft. 
[0019] The supporting shaft may be such one sup- 
ported rotatably by the main body of the strapping ma- 
chine In this specification, the side of the supporting 
shaft supported by the main body of the strapping ma- 
chine is referred to as a front side. The rear end of the 
supporting shaft is free. The nob for fixing the reel por- 
tion may be a cap. The recess may be a groove. 
[0020] In drawings: 

Fig. 1 is a front view showing diagrammatically an 
Inner structure of the arch type strapping machine 
with a sealing mechanism according to the present 
invention; 

Fig. 2 is an enlarged front view partly cross-sec- 
tioned showing a roller unit; 
Fig. 3 is an enlarged front view partly cross-sec- 
tioned showing the sealing mechanism; 
Fig. 4 is a front view showing the structure for op- 
erating a right gripper, 

Fig. 5 is a front view showing the structure for op- 
erating a left gripper; 

Fig. 6 is a plan view showing the structure for driving 
the roller unit and the sealing mechanism; 
Fig. 7 Is a side view showing the structure for driving 
the roller unit and the sealing mechanism; 
Fig. 8 is a front view showing the structure for op- 
erating a seal anvil and a heater; 
Fig 9 is a front view showing diagrammatically a 
band guide of the arch type strapping machine with 
a band driving-out device according to the present 

invention; 

Fig. 1 0 Is a plan view partly cross-sectioned show- 
ing an upper supporting device in detail; 
Fig. 11 is a plan view showing a pushing type sole- 
noid plunger for opening the band guide; 
Rg 12 is a plan view partly cross-sectioned show- 
ing the band driving-out device in detail wherein a 
state before opening the band guide is shown; 
Fig 13 is a plan view partly cross-sectioned of the 
band driving-out device wherein a state after open- 
ing the band guide is shown; 
Fig. 14 is a vertically cross-sectional view showing 
the structure of a band reel; 
Fig 15 is a diagram showing the cylindrical portion 
of a nob with a guide groove in an developed state; 

Fig 16 is a cross-sectional view showing a state of 
engagement of pins formed in a supporting shaft. 



[0021] In the following, preferred embodiments of the 
arch type strapping machine of the present invention will 
be described with reference to the drawings. 
[0022] Fig. 1 is a front view showing diagrammatically 
5 an inner structure of the arch type strapping machine 
having a sealing mechanism for a strapping band ac- 
cording to the present invention; Fig. 2 is an enlarged 
front view showing a roller unit, and Fig. 3 is an enlarged 
front view showing the sealing mechanism. 
io [0023] An arch type strapping machine 1 comprises 
a main body 5 in which a band accommodation chamber 
3 is formed, an arch member 9 provided on the main 
body 5 so as to accommodate a band guide 7, a band 
reel 1 3 attached to an outer side of the main body 5, on 
is which a band roll (not shown) for a strapping band 1 1 is 
mounted, a roller unit 15 disposed in the main body 5 
and adapted to feed forward and tighten the strapping 
band 11 , and a sealing mechanism 1 7 for the strapping 
band which is disposed in the main body 5 and which 
20 cuts and melt-bonds the strapping band 1 1 . The strap- 
ping band 11 is rewound from the band reel 13 due to 
the rotation of a feeding/driving roller 19 in a direction 
of arrow mark A (i.e.. a clockwise direction) In the roller 
unit 15, to be supplied to the band accommodation 
25 chamber 3. Then, the strapping band 1 1 in the band ac- 
commodation chamber 3 is fed to the band guide 7 by 
means of a strapping band driving mechanism 21 in the 

roller unit 15. ._.,»«» 
[0024] Apairof winding rollers 23 are provided atfront 
30 and rearsides of the feeding/driving roller 19. The strap- 
ping band 11 Is fed In a snaky movement between each 
of the winding rollers 23 and the feeding/driving roller 
1 9 passed on a guide roller 25, and supplied to the band 
accommodation chamber 3. The strapping band driving 
as mechanism 21 comprises a band driving roller 27, a 
band-running rocker roller 29 disposed at a specified po- 
sition above the band driving roller 27 to hold the strap- 
ping band 11 In association with the band driving roller 
27 and a second tightening rocker roller 33 disposed at 
40 a specified position below the band driving roller 27 
wherein the second tightening rocker roller 33 is moved 
so as to hold the strapping band 11 in association with 
the band driving roller 27 when a solenoid plunger for 
secondarily tightening 31 is operated. In a band feeding 
45 step, the strapping band 11 , which is extended to the 
sealing mechanism 17 via the guide roller 25 a guide 
35 the band driving roller27 and the band-running rock- 
er roller 29, is introduced into the band guide 7 through 
acenter guide 37 by the rotation of the band driving roller 
so 27 in a counter clockwise direction (indicated by an ar- 
row mark B) so that a top end of the strapping band 1 1 
Is returned to the sealing mechanism 17. When a prox- 
imity switch 39 detects that the top end of the strapping 
band 11 has reached the position of the sealing mech- 
55 anism 1 7, the band feeding step is finished, and the ro- 
tation of the band driving roller 27 is stopped. The top 
end of the strapping band 1 1 returned to the position of 
the sealing mechanism 17 through the band guide 7 is 
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clamped by a right gripper or a top end gripper 45 (a first 
gripper) ascended according to a rotating or swinging 
movement of an L-like lever 43 which is caused by the 
operation of a solenoid plunger for fixing 41 (a first driv- 
ing section) and a seal anvil or an iron bed for seating * 
47 so that the top end of the strapping band 11 is fixed 
as shown in Fig. 3 (see Fig. 4 which is a front view show- 
ing the structure for operating the right gripper 45. Fig. 
4 shows a state that the right gripper 45 descends 
whereas Fig. 3 shows a state that the right gripper 45 10 
ascends). A solenoid plunger 51 for opening the band 
guide, an operating shaft 53 and a link 55 constitute a 
first band guide driving unit. The center guide 37 is uni- 
fied with the band guide 7 so as not to cause any de- 
flection in the passage for the band. 15 
[0025] At substantially the same time of fixing the top 
end of the strapping band 11, pushing type solenoid 
plungers 49 for opening the band guide (each constitut- 
ing a second band guide driving unit) are operated, and 
the links 55 are operated by the rotation of the operating 20 
shaft 53 due to the operation of the solenoid plunger 51 
for opening the band guide, whereby the entirety of the 
band guide 7 including the center guide 37 is moved to 
be opened in a front direction in Fig. 1 . As a result, the 
strapping band 11 comes off from the band guide 7 by 25 
bringing the band guide 7 apart from the arch member 
9 (more specifically, an arch plate as an element at one 
side of the arch member 9). 

[0026] Subsequent to the opening operation of the 
band guide 7, the strapping band 1 1 is pulled back at a so 
high speed by a high speed rotation of the band driving 
roller 27 in a clockwise direction (indicated by an arrow 
mark C) so that the strapping band 11 Is wound around 
an article to be strapped 57 (a first tightening step). As 
soon as the first tightening step is finished, the band driv- 35 
ing roller 27 is rotated at a low speed and a high torque 
in a clockwise direction, and the second tightening rock- 
er roller 33 is moved in a direction coming to contact 
with the band driving roller 27 due to the operation of 
the solenoid plunger for secondary tightening 31 so that <o 
the strapping band 11 is strongly held between the sec- 
ond tightening rocker roller 33 and the band driving roller 
27. Accordingly, the strapping band 11 wound around 
the article to be strapped 57 is strongly pulled back for 
tightening (a second tightening step). A rotating type 
pulse generator (not shown) is mounted on the band- 
running rocker roller 29. The absence of an output of 
rotating pulses from the rotating type pulse generator 
Indicates the cease of the rotation of the band-running 
rocker roller 29. Therefore, the completion of the first so 
tightening step can be confirmed by the detection of the 
absence of the rotation pulses. 
[0027] In the completion of the second tightening 
step, a shaft for sealing 59 in the sealing mechanism 1 7, 
which extends in a direction perpendicular to the arch ss 
member 9, is rotated once at a constant speed in a 
clockwise direction (indicated by an arrow mark D) in 
Fig. 3. The sealing mechanism 17 has the right gripper 



45, a left gripper or a rear side gripper 61 (a second grip- 
per) and a compression head or a press-cutting head 
63. The left gripper 61 and the compression head 63 are 
operated by the rotation of a cam for fixing 65 and a cam ■<?. 
for bonding 67 which are attached to the shaftfor sealing 
59 (see Fig. 5 showing the structure for operating the 
left gripper 61). Immediately after the initiation of rota- 
tion of the shaft for sealing 59 from its neutral position, 
the left gripper 61 is moved upward by a swing lever 69 
pushed upward by a pushing force of the cam for fixing 
65, whereby a rear portion of the strapping band 11 is 
held and fixed between the left gripper 61 and the seal 
anvil 47. An upper end of the left gripper 61 has a rough 
surface, and a lower surface of the seal anvil 47 corre- 
sponding to the left gripper 61 has a flat surface, where- 
by a possibility of damaging or cutting the strapping 
band 11 in a case that the rear portion of the strongly 
stretched strapping band 11 is held and fixed, can be 
eliminated. 

[0028] A heater 71 is disposed at a position in height 
between the center guide 37 and the seal anvil 47, or a 
position having a substantially the same level as an up- 
per end of the center guide 37. The heater 71 is moved 
forward to a position between the top end and the rear 
portion of the strapping band 11 . When the shaft for seal- a 
ing 59 is further rotated, the compression head 63 is • 
moved upward by a push ing force of the cam for bonding 
67 so as to press the top end of the strapping band 11 , 
the heater 71 and the rear portion of the strapping band 
11, in an overlapping state, to the seal anvil 47. Then, 
the compression head 63 cuts a rear portion of the strap- 
ping band 11 , and at the same time, it melts the top end 
and the rear portion of the strapping band 11 . 
[0029] When the shaftfor sealing 59 is rotated further, 
the compression head 63 is slightly descended along 
the cam surface of the cam for bonding 67 by a pulling 
force of a tension coil spring 73, and the heater 71 is 
retracted to be withdrawn between the top end and the 
rear portion of the strapping band 1 1 . When the shaft for 
sealing 59 is rotated further, the compression head 63 
is ascended again so that the molten top end and rear 
portion of the strapping band 11 are pressed and melt- 
bonded in association with the seal anvil 47. When the 
shaft for sealing 59 is rotated further, the right gripper 
45 , the left gripper 61 (which is pulled in a lower direction 
by a tension coil spring 75) and the compression head 
63 are descended; the seal anvil 47 is retracted, and the 
shaft for sealing 59 is further rotated to a position of 360° 
rotation (the neutral portion) at which the shaft for seal- 
ing 59 is stopped (see Fig. 8 showing a state that the 
seal anvil 47 Is at an advanced position when the shaft 
for sealing 59 is returned to the neutral position). In Fig. 
8, reference numeral 77 designates a position determin- 
ing device for the shaft for sealing 59. The position de- 
termining device 77 comprises a disc 78 attached to the 
shaft for sealing 59 and a swing arm 83 having a roller 
79 in contact with the disc 78 at its Intermediate portion 
and an end connected to a supporting shaft 81. The 
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swing arm 83 is connected with a tension spring (not 
shown) which urges the swing arm 83 in such a direction 
that the roller 79 is pushed to the disc 78. When the shaft 
for sealing 59 is returned to the neutral position, the roll- 
er 79 is fitted to a recessed portion (not shown) formed 
in a portion of the disc 78 by a pulling force of the spring, 
whereby the shaft for sealing 59 can correctly be 
stopped at the neutral position. 
[0030] The article 57 after having been strapped is 
discharged from the arch type strapping machine 1. 
Then, an electric current fed to the push type solenoid 
plunger 49 for opening the band guide and the solenoid 
plunger 51 for opening the band guide Is interrupted, 
whereby the band guide 7 including the center guide 37 
is restored to a state that it Is pushed to the arch member 
9. 

[0031] The driving mechanism for the roller unit 15 
and the sealing mechanism 17 will be described with 
reference to Fig. 6 as a plan view and Fig. 7 as a side 
view. 

[0032] The band driving roller 27 is attached to an end 
of the output shaft 87 of a d.c. motor 85. An electromag- 
netic friction clutch 91 with a pulley 89 is provided on 
the other end of the output shaft 87. A tooth clutch 95 
having a pulley 93 is provided at a rear end of the shaft 
for sealing 59 which is rotated by a motor 97. The band 
feeding/driving roller 1 9 is connected via an electromag- 
netic clutch 1 01 to an end of the output shaft 99 of the 
motor 97 for driving the shaft for sealing. A reduction 
unit 1 05 having a pulley 103 is provided at the other end 
of the output shaft 99. A single driving belt 1 07 is wound 
around the pulley 89, the pulley 93 and the pulley 103. 
In the band feeding step, the strapping band 11 is driven 
by a high speed rotation of band driving roller 27 which 
is caused by a high speed rotation of the d.c. motor 85 
in a counterclockwise direction, and in thefirst tightening 
step, the strapping band 11 is driven by a high speed 
rotation of band driving roller 27 which is caused by a 
high speed rotation of the d.c. motor 85 In a clockwise 
direction. In the second tightening step, the electromag- 
netic friction clutch 91 is connected to the output shaft 
87 of the d.c. motor 85 so that a rotating force of low 
speed/high torque of the reduction unit 105 connected 
to the motor 97 is transmitted to the output shaft 87, 
whereby the strapping band 11 is strongly pulled back 
by the rotation of low speed/high torque of the band driv- 
ing roller 27. The adjustment of the second tightening 
force Is conducted by changing a voltage applied to the 
electromagnetic friction clutch 91 . In the completion of 
the second tightening step, the tooth clutch 95 is con- 
nected to the shaft for sealing 59 so that the shaft for 
sealing 59 is rotated by the motor 97 for driving the shaft 
for sealing 59. Then, the left gripper 61 is raised to press 
the strapping band 11. Then, the electromagnetic fric- 
tion clutch 91 is disconnected, and subsequent to this, 
the compression head 63 is operated. When the shaft 
for sealing 59 Is rotated continuously by 360°, a sealing 
step is finished. In this case, when the fact that the shaft 



for sealing 59 is returned to the neutral position after the 
rotation of 360°, the tooth clutch 95 is disconnected, and 
the rotation of the motor 97 for driving the shaft for seal- 
ing is stopped. 

5 [0033] When a band quantity sensor 1 09 detects that 
the quantity of the strapping band 1 1 in the band accom- 
modation chamber 3 decreases to a predetermined lev- 
el, the electromagnetic clutch 101 is connected to the 
output shaft 99 of the motor 97 for driving the shaft for 

10 sealing 59 so that the band feeding/driving roller 1 9 is 
rotated by a driving force from the motor 97 for driving 
the shaft for sealing 59, and the strapping band 11 Is 
rewound from the band reel 1 3 so as to supply the band 
Into the band accommodation chamber 3. 

15 [0034] The mechanism for operating the seal anvil 47 
and the heater 71 will be described with reference to 
Fig. 8 and Fig. 6. 

[0035] The heater 71 is attached to a heater support- 
ing member 111 which is attached in a manner capable 
20 of sliding to a supporting shaft 81 which is extended in 
a direction of front and back, i.e., a direction of moving 
the heater 71 (Fig. 6). Further, the seal anvil 47 is at- 
tached to a supporting member 113 which is attached 
in a manner capable of sliding to the supporting shaft 
25 81 at a front side with respect to the heater supporting 
member 11 1 (Fig. 6). A tension coil spring 1 1 7 is extend- 
ed between the heater supporting member 111 and a 
supporting plate 115 of the arch type strapping machine 
1 so that the heater supporting member 111 , hence, the 
30 heater 71 is always pulled in a front direction. The sup- 
porting member 113 is attached In a manner capable of 
sliding to a pressing shaft 119, and a compression coil 
spring 121 is located between a rear end of the pressing 
shaft 1 1 9 and the supporting member 113, whereby the 
35 supporting member 113, hence, the seal anvil 47 is al- 
ways pushed in a front direction. A connecting rod 123 
is attached to the heater supporting member 111 . The 
connecting rod 123 is inserted in a manner capable of 
sliding in a hole formed in the supporting member 113, 
40 and has a head for pulling 1 25 at its top end. The heater 
supporting member 111 is adapted to move in a direction 
of front and back along a cam surface which is formed 
at a rear end of a cylindrical cam 127 attached to the 
shaft for sealing 59. Fig. 8 shows a state before the in- 
45 rtiation of rotation of the shaft for sealing wherein the 
seal anvil 47 is advanced and the heater 71 is retracted. 
In such state, when the shaft for sealing 59 is rotated at 
substantially the same time of the completion of the sec- 
ond tightening step, the left gripper 61 is raised, andsub- 
50 sequent to this, the heater supporting member 111 is 
moved in a front direction along the cam surface of the 
cylindrical cam .1 27 by a pulling force of the tension coil 
spring 117, and then, the heater 71 is moved between 
the rear portion and the top end of the strapping band 
55 11 . The seal anvil 47 is prohibited to move forward be- 
yond the position as indicated in Fig. 8. 
[0036] When the shaft for sealing 59 is rotated further, 
the heater supporting member 111 is moved In a rear 
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direction by the cam surface of the cylindrical cam 127, 
whereby the heater 71 is also retracted. However, the 
seal anvil 47 is remained at the advanced position. 
When the heater supporting member 111 is retracted 
further by the pushing force of the cam surface of the 5 
cylindrical cam 127 with the rotation of the shaft for seal- 
ing 59, the supporting member 113 Is moved in a rear 
direction by a pulling force of the connecting rod 123, 
and therefore, the seal anvil 47 is moved backward. 
When the shaft for sealing 59 is rotated further, the heat- 
er supporting member 1 1 1 is moved forwardly along the 
cam surface of the cylindrical cam 127, and the support- 
ing member 113 Is also moved forwardly by a pushing 
force of the compression coll spring 1 1 9. Then, the sea! 
anvil 47 and the heater 71 are restored to the state as 
shown in Fig. 8 by the rotation of 360° of the shaft for 
sealing 59. 

[0037] The cylindrical cam 127 has also a cam sur- 
face at its front end, which as soon as the initiation of 
the rotation of the shaft for sealing 59, operates a verti- 
cally extending portion 1 29 of the L-like lever 43 to main- 
tain the right gripper 45 at an elevated position (see Fig. 
4), whereby an electric current to the solenoid plunger 
for fixing 41 is interrupted. Just before the completion of 
the rotation of 360° of the shaft for sealing 59, the L-like 
lever 43 is rotated in a direction of raising along the cam 
surface formed at the front end of the cylindrical cam 
127 by a pushing force of a spring 131 to return to the 
original position, and the right gripper 45 Is lowered. 
[0038] In the above-mentioned embodiment, the first 
driving section and the second driving section are re- 
spectively constructed so as to operate separately. The 
right gripper is operated by the first driving section, and 
then, the second driving section is operated. The sec- 
ond driving section comprises the motor for sealing, the 
shaft for sealing, and the cam for fixing and the cam for 
bonding which are attached to the shaft for sealing. The 
left gripper and the compression head are operated se- 
quentially by the continuous rotation of 360° of the shaft 
for sealing which is caused by the motor for sealing. The 
source for driving the first driving section is generally 
separate from the motor for sealing as the source for 
driving the second driving section. The right gripper is 
not always necessary to be operated by the first driving 
section. The first driving section is to cause an initial op- 
eration of the right gripper. Another driving section may 
be provided to maintain the initial operation and may 
perform the subsequent operations for the right gripper. 
[0039] In a case of opening forcibly the band guide, a 
cam is usually provided on the shaft for sealing so that 
the band guide is opened by the rotation of the shaft for 
sealing. However, the band guide has to be maintained 
in an opening state at least until the completion of the 
strapping band pulling step. Accordingly, it is necessary 
for the above-mentioned structure to stop once the shaft 
after the rotation of the shaft for sealing, and then, to 
rotate again the shaft. Therefore, in order to open forci- 
bly the band guide, another driving section for the band 



guide may be provided separate from the second driving 
section. A solenoid plunger may be used for the first driv- 
ing section and the driving section for the band guide. 
[0040] Further, in the above-mentioned embodiment, s 
the band driving roller is driven by the motor in order to 
perform directly the band feeding step, the first tighten- 
ing step and the second tightening step. 
[0041] In order to reduce the size of the arch type 
strapping machine, it is preferred to feed the strapping 
band into the band accommodation chamber by provid- 
ing a band feeding/driving roller on one side of the output 
shaft of a motor via an electromagnetic clutch and pro- 
viding a reduction unit on the other side of the output 
shaft wherein the band feeding/driving roller is rotated 
by the connection of the electromagnetic clutch, and to 
conduct the second tightening step by the rotation of the 
band driving roller due to a rotating force from the re- 
duction unit. Further, it is effective to use the above- 
mentioned motor to operate the sealing mechanism (in- 
cluding a part of the sealing mechanism) for cutting a 
rear portion of the strapping band wound around an ar- 
ticle to be strapped, and then, bond (or melt-bond) the 
rear portion to the top end of the strapping band. In many 
cases, the motor is to rotate the shaft for sealing to which 
a driving cam is attached. Or, the motor for driving the * 
sealing mechanism may be used for a source for con- - 
ducting the second tightening step so that an ) output of 
rotation of the motor is transmitted to the band driving 
roller. 

[0042] Another embodiment of the present invention 
will be described with reference to Figs. 9 to 11 . 
[0043] Fig. 9 shows diagrammatical ry a band guide 7 
of the arch type strapping machine 1 provided with band 
driving-out devices 239 for a strapping band according 
to the present invention; Fig. 10 is a plan view partly 
cross-sectioned showing an upper supporting device in 
detail, and Fig. 11 is a plan view partly cross-sectioned 
showing a pushing type solenoid plunger for opening the 
band guide. 

[0044] The band guide 7 having a channel-like shape 
in cross section is arranged in a loop form along the arch 
member 9 of the arch type strapping machine 1 , and an 
upper central portion of the band guide 7 is supported 
by the upper supporting device 207. The upper support- 
ing device 207 comprises a movable supporting mem- 
ber 209 located at an upper central portion of the band 
guide 7, a guide rod 215 attached to a first arch plate 
211 (a front side arch plate) of the arch member 9 and 
a second arch plate 213 (a rear side arch plate) of the 
arch member 9 in Its upper portion to extend horizontally 
or In parallel to a front/rear direction, i.e., In a width di- 
rection of the band guide 7 and to support the movable 
supporting member 209 in a manner capable of sliding, 
and a compression coil spring 217 wound on the guide 
rod 215 between the second arch plate 213 and the 
movable supporting member 209. With this, the band 
guide 7 is in such a state that a side of the opening of a 
groove 21 9 of the channei-like band guide 7 is pressed 
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to the first arch plate 211 by a spring action of the com- 
pression coil spring 217. In this state, the strapping band 
11 is movable in the groove 219. When the band guide 
7 is opened, the movable supporting member 209 is 
urged together with the band guide 7 in a rear direction, 
i.e., the band guide 7 being moved in a direction aparting 
from the first arch plate 211, along the guide rod 215 
against the spring action of the compression coil spring 
21 7. The groove 21 9 Is preferably formed to be thin. Ac- 
cordingly, a lower wall of the band guide 7 in Fig. 1 0 on 
which the band slips, is formed to be slightly thin so that 
the withdrawal of the band 11 can be smooth even when 
the band drags on the inner surface of the groove 21 9. 
[0045] Pushing type solenoid plungers 49 for opening 
the band guide are fixed to the first arch plate 2 1 1 at the 
second and third corner portions of the arch member 9 
respectively. An operating portion 49a of each of the 
pushing type solenoid plungers 49 is attached to the 
band guide 7. When the pushing type solenoid plungers 
49 are operated wherein each of the operating portions 
49a is moved in a direction of an arrow mark in Fig. 11 , 
the band guide 7 is pulled by the operating portions 49a 
so that the band guide 7 is moved to be opened in a 
direction aparting from the first arch plate 211 . 
[0046] In Fig. 9, a pair of return spring members 227 
are provided at both sides of the band guide 7. Each of 
the return spring members 227 is constituted by a stick 
229 and a tension coil spring 231 connected to a lower 
end of the stick 229 wherein an upper end of the stick 
229 is attached to the first arch plate 211 in a rotatable 
manner, and a lower end of the tension coil spring 231 
Is attached to an outer side of the band guide 7. 
[0047] Below the arch member 9, the operating shaft 
53 is disposed in a rotatable manner along a lower por- 
tion of the band guide 7. The operating shaft 53 and the 
lower portion of the band guide 7 are connected by 
means of the link 55. An end portion of the operating 
shaft 53 is connected to the solenoid plunger 51 for 
opening the band guide 7. By the operation of the sole- 
noid plunger 51 .the operating shaft 53 is rotated to open 
the band guide 7 via the link 55. The lower portion of the 
band guide 7 is pushed by a spring (not shown) toward 
the first arch plate 211. 

[0048] Accordingly, when the pushing type solenoid 
plungers 49 and the solenoid plunger 51 are operated 
simultaneously, the band guide 7 is moved in its entirety 
to perform an opening operation in a direction aparting 
from the first arch plate 211 . The arch member 9 is pro- 
vided with a pair of band driving-out devices 239 each 
of which prevents the strapping band 1 1 from following 
the movement of the band guide 7 and remaining in the 
groove 21 9 of the band guide 7 when the band guide 7 
Is subjected to the opening operation. 
[0049] Fig. 1 2 is a plan view partly cross-sectioned of 
a band driving-out device in detail wherein a state before 
the opening of the band guide 7 is shown, and Fig. 13 
shows a state after the opening of the band guide 7. 
[0050] Each of the band driving-out devices 239 is 



provided at lower corner portions of the arch member 9, 
and comprises a pin stopper 241 made of a metallic 
plate, a push pin 245 having a head portion 243 at its 
rear end and a compression coil spring 247. The pin 
s stopper 241 has an integral body comprising a fixing 
portion 249 fixed to the first arch plate 21 1 , a portion 251 
having a larger width than the band guide 7, which ex- 
tends from an end of the fixing portion 249 in a rear di- 
rection, i.e., in a width direction of the band guide 7 and 
10 a rear portion 255 which is contiguous to the other end 
(a rear end) of the portion 251 and which extends in par- 
allel to the arch member 9 or the first and second arch 
plates 211 , 213 to a position behind a rear portion 253 
of the band guide 7. 
is [0051] A through hole 257 is formed penetrating the 
rear portion 253 of the band guide 7 to reach the groove 
219. The push pin 254 is inserted in the through hole 
257 from its top end side in a manner capable of sliding. 
The compression coil spring 247 is fitted to the push pin 
20 245 so as to be interposed between a rear surface of 
the band guide 7 and the head portion 243 of the push 
pin 245, whereby the head portion 243 of the push pin 
245 is always pressed toward the rear portion 255 of the 
pin stopper 241 to be in contact with the rear portion 
25 255. Before the opening operation of the band guide 7 f 
the band guide 7 is pressed to the first arch plate 211 
by the compression coil spring 247, and the top end of 
the push pin 245 is around the top end side of the 
through hole 257 so as not to enter into the groove 21 9. 
30 When the opening operation of the band guide 7 is start- 
ed against the spring action of the compression coll 
spring 247, the top end of the push pin 245 enters Into 
the groove 21 9 and Is advanced relatively to the position 
of the opening of the groove 21 9 in a state that the band 
35 guide 7 is fully opened. Accordingly, the strapping band 
11 is driven out from the groove 219 by means of the 
push pin 245 even when the band 1 1 tends to follow the 
movement of the band guide 7. Thus, the strapping band 
is in a state of being drawn entirely from the band guide 
40 7 in the completion of the opening operation of the band 
guide 7. 

[0052] After the strapping band 11 has been pulled 
back at a high speed, followed by tightening strongly, 
cutting the rear portion and melt-bonding the rear por- 

45 tion to the top end, the feeding of electric current to the 
pushing type solenoid plungers 49 and the solenoid 
plunger 51 is stopped, whereby the band guide 7 is re- 
stored to be a state of being in contact with the first arch 
plate 211 by the spring actions of the compression coll 

so spring 21 7 on the upper supporting device 207, the re- 
turn spring members 227, the compression coll spring 
247 of the band drtvlng-out devices 239 and other 
springs. 

[0053] In the above-mentioned embodiment of the 
55 present invention, the through hole is formed to pene- 
trate the rear surface of the band guide to reach the 
groove. When the band guide is pressed to the inner 
surface of the first arch plate, namely, the head portion 
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of the push pin is pressed to the pin stopper by the 
spring, the top end of the push pin does not enter into 
the groove, or is inserted slightly. Accordingly, there is 
little possibility that the movement of the strapping band 
in the groove of the band guide is hindered by the push 5 
pin. 

[0054] When the band guide is operated to be opened 
by the spring action in a direction aparting from the inner 
surface of the first arch plate, i.e., in a direction that the 
opening of the groove is apart from the inner surface of io 
the first arch plate in a state that the strapping band is 
supplied Into the groove of the band guide, the top end 
of the push pin enters deeply into the groove so that the 
strapping band or a band portion which tends to follow 
the movement of the band guide, is driven out from the « 
groove. Since the push pin is merely brought into con- 
tact with the pin stopper, namely, the push pin is capable 
of sliding with respect to the pin stopper, there is little 
possibility of causing a trouble in the opening operation 
of the band guide even when the band guide shakes in 20 
the opening operation to increase a frictional force be- 
tween the push pin and the band guide. 
[0055] The spring member in the band driving-out de- 
vices functions to bring the push pin into contact with 
the pin stopper when the band guide is returned to the 25 
original position. Further, this spring member provides 
generally a returning force or a substantial auxiliary re- 
turning force to the band guide. Usually, the spring mem- 
ber acts on the band guide to provide a pushing force 
or an auxiliary pushing force against the inner surface 30 
of the first arch plate. It is preferable that the spring force 
of the spring member is such an extent that a contact 
pressure between the head portion of the push pin and 
the pin stopper is not too excessive, and the push pin 
can smoothly slide toward the pin stopper when the 35 
band guide is operated for opening. By using the com- 
pression coil spring fitted around the push pin as the 
spring member, the structure of the band driving-out de- 
vice can be simple. The band driving-out devices of the 
present invention are preferably located at such posi- 40 
tions that the strapping band can follow a forcibly open- 
ing operation of the band guide, for example, at corner 
portions of the arch member or the band guide. 
[0056] The pin stopper may be such one fixed to the 
arch member. However, the arch plate at the opposite 45 
side of the arch plate to which the band guide is pressed 
can be used as it is. 

[0057] In the following, another embodiment of the 
present invention will be described with reference to the 
drawings. The general structure and the operation of the so 
arch type strapping machine provided with a band reel 
for a strapping band of this embodiment are the same 
as the description based on Figs. 1 to 8 concerning the 
first embodiment, and therefore, the description is omit- 
ted. 55 
[0058] Fig. 14 is a vertically cross-sectional view 
showing the entire structure of a band reel 1 3 for a strap- 
ping band; Fig. 15 is a diagram In a developed state of 
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a portion in which guide grooves are formed in a cylin- 
drical portion of a nob, wherein the shape of the guide 
grooves is shown, and Fig. 16 is a cross-sectional view 
showing a state of engagement of pins of a supporting 
shaft. 

[0059] A top end portion of a supporting shaft 325 (a 
side of the main body 5 of the strapping machine 1 is 
referred to as a top end side or a front side, and the 
opposite side thereof, I.e., a free end side is referred to 
as a rear end side or a rear side) which supports a band 
reel 13, is provided with a bearing 327 which is fixed to 
the main body of the arch type strapping machine 1 . The. 
top end portion of the supporting shaft 325, which ex- 
tends beyond the bearing 327 into the main body 5 is 
fixed with a pulley 329 which is connected to an electro- 
magnetic brake (not shown) by means of belt 331 . 
[0060] A collar 333 is fixed to a rear side of the sup- 
porting shaft 325 with respect to the bearing 327. The 
main body 337 of a reel portion 335 is connected to the 
collar 333. The main body 337 comprises a side plate 
339 (a front side plate) made of a thin metallic plate in 
which a fitting hole is formed at the center and an annu- 
lar body portion 343 made of a thin metallic plate. The 
annular body portion 343 has. at its an end (front end), 
a bottom portion 341 having a fitting hole at its center, 
fixed to the side plate 339 and at its other side (a rear 
side), an opening having a smaller diameter than the 
fitting hole of the side plate 339. A cylindrical portion 345 
of the collar 333 is inserted into the fitting hole of the 
side plate 339 and the fitting hole of the bottom portion 
341 . On the other hand, the side plate 339 and the bot- 
tom portion 341 are fixed to a flange portion 347 of the 
collar 333. Thus, the main body 337 of the reel portion 
335 is attached fixedly to the collar 333, i.e., the sup- 
porting shaft 325. 

[0061] The reel portion 335 is adapted to fit a band 
roll 31 7, in which the strapping band 1 1 is wound around 
a core member 349, to an outer circumference of the 
annular body portion 343 and to attach the side plate 
339 and the other side plate 351 (a rear side plate) to 
the supporting shaft 325 so that the strapping band 11 
is held between both the side plates 339, 351 . The rear 
side plate 351 is assembled to the nob 353 (or a cap). 
Namely, the rear side plate 351 is attached to the sup- 
porting shaft 325 by fixing the nob 353 to the supporting 
shaft 325. 

[0062] The nob 353 comprises a cylindrical portion 
355 to which a rear end portion of the supporting shaft 
325 can befitted and a handle portion 357 fixed to a rear 
end of the cylindrical portion 355. The rear side plate 
351 is assembled to the nob 353 by Inserting the cylin- 
drical portion 355 Into a fitting hole formed at the center 
of the rear side plate 351 . In the cylindrical portion 355 
of the nob 353, two guide grooves 359 extending spirally 
from its front end portion to the rear portion at a distance 
of 180° wherein a recess 361 recessed in a front direc- 
tion (or extending slightly in a front direction) is formed 
at a rear end of each of the guide grooves 359. Two pins 
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363 are also formed in a rear portion of the supporting 
shaft 325 at a distance of 180° so as to correspond to 
the guide grooves 359. The height of the pins 363 is 
siightly lower than the thickness of the cylindrical portion 
355. An annular groove 365 is formed in a rear side sur- 
face of the handle portion 357 of the nob 353, and a 
head portion of a compression coil spring 367 having a 
truncated cone shape is fitted to the annular groove 365 
so that the rear side plate 351 is pressed toward the 
band roll 31 7 whereby the band roll 31 7 is held between 
the both side plates 339, 351. In Fig. 14, reference nu- 
meral 369 designates a C-rlng which prevents the rear 
side plate 351 from coming off. 
[0063] In order to attach the nob 353 to the supporting 
shaft 325, each opening formed at the top end of the 
guide grooves 359 of the nob 353 is made coincident 
with each of the pins 363 of the supporting shaft 325 
(Fig. 16 shows such state), and the nob 353 is pushed 
to the shaft. Then, the nob 353 Is moved forward ly while 
rotating around its own axis whereby it can be fitted to 
the supporting shaft 325. When the pins 363 reach the 
rear end portion of the guide grooves 359, the rotation 
and the advance of the nob 353 are stopped. However, 
before the movement of the nob 353 is stopped, the 
band roll 31 7 comes to contact with the outer circumfer- 
ence and so on of the rear side plate 351 , and the com- 
pression coil spring 367 is compressed between the rear 
side plate 351 and the nob 353 at the time of the com- 
pletion of pushing the nob 353. Accordingly, when the 
pushing force to the nob 353 is removed, the nob 353 
is moved in a direction of comlng-off from the supporting 
shaft 325 (i.e., a rear direction) by the spring action of 
the compression coil spring 367 compressed between 
the nob 353 and the rear side plate 351 . As a result, the 
pins 363 are fitted to the recesses 361 so that the nob 
353 is engaged with the supporting shaft 325 so as not 
to cause the rotation. When the nob 353 is to be re- 
moved from the supporting shaft 325, the nob 353 
should be pushed against the spring action of the com- 
pression coil spring 367 to disengage the pins 363 from 
the recesses 361 , and the nob 353 is pulled while rotat- 
ed slightly. Thus, the nob 353 can be disengaged from 
the supporting shaft 325 under the rotation. 
[0064] Thus, in the above-mentioned embodiment, 
the nob can be fitted to the supporting shaft by making 
the openings of guide groove coincident with the pins 
and pushing the nob, whereby the nob is advanced ac- 
cording to the relative movement and rotation of the pins 
with respect to the guide grooves. When the pins reach 
the rear end (I.e., inlets of recess) of the guide grooves, 
the movement of the nob is stopped. In this case, the 
nob is moved In a rear direction by weakening the push- 
ing force to the nob since the nob is urged in a rear di- 
rection (a direction capable of coming-off from the sup- 
porting shaft) by the spring member disposed between 
the nob and the reel portion. As a result, the pins are 
fitted to the recesses whereby the nob can be fixed to 
the supporting shaft in a non-rotatable manner. 



[0065] In a preferred embodiment of the present in- 
vention, the rear side plate of the reel portion is attached 
to the nob (in many cases, the side plate is assembled 
to the cylindrical portion of the nob). Then, the assem- 
5 bling or disassembling of the side plate can be conduct- 
ed together with the removal or the attachment of the 
nob. 

[0066] In order to obtain a certain fixing state of the 
nob to the supporting shaft, it is preferable to form two 

10 guide grooves and recesses and two pins in corre- 
spondence with the guide grooves. 
[0067] As described above, In accordance with the 
arch type strapping machine having the sealing mech- 
anism of the present invention, one continuous revolu- 

15 . tion of the shaft for sealing having a cam for driving can 
be performed without stopping it. Accordingly, the steps 
of cutting and melt-bonding of the strapping band can 
be conducted quickly. 

[0068] Further, according to the arch type strapping 
20 machine having the driving mechanism for the strapping 
band, the band feeding step, the first and second tight- 
ening steps can be performed by only the rotation and 
driving of the band driving roller. Accordingly, the size of 
the strapping machine can be reduced. 

25 [0069] Further, according to the arch type strapping 
machine having the band driving-out mechanism of the 
present invention, the remaining of the strapping band 
in the groove of the band guide at the time of opening 
the band guide can be prevented. Further, the push pin 

30 can follow the movement of the band guide even when 
the band guide shakes at the time of opening of the band 
guide. Accordingly, a smooth opening operation of the 
band guide can be maintained. 
[0070] Further, according to the arch type strapping 

35 machine provided with the band reel for the strapping 
band of the present invention, the replacement of band 
rolls can quickly and simply be conducted. 
[0071 ] The entire disclosures of Japanese Patent Ap- 
plication No. 2001 -110233 filed on April 9, 2001 , Japa- 

40 nese Patent Application No. 2001 -1 1 0234 filed on April 
9, 2001 , Japanese Patent Application No. 2001-112059 
filed on April 1 0, 2001 and Japanese Patent Application 
No. 2001 -1 1 2060 filed on April 1 0, 2001 including spec- 
ifications, claims, drawings and summaries are Incorpo- 

45 rated herein by reference in their entireties. 



Claims 

so 1 . in an arch type strapping machine (1) having a seal- 
ing mechanism (1 7) which comprises a right gripper 
(45) for fixing a top end of a strapping band (11) fed 
into a band guide (7) of the arch type strapping ma- 
chine; a left gripper (61) for fixing a rear portion of 

55 the strapping band after the strapping band has 
been wound around an article to be strapped (57) 
and tightened; a compression head (63) for com- 
pressing and bonding the top end and the rear por- 
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tion of the strapping band and cutting the rear por- 
tion of the band, and a driving means (41, 43, 59, 
65, 67) for operating the right gripper (45), the left 
gripper (61) and the compression head (63), said 
arch type strapping machine being characterized 
In that: 

the driving means of the sealing mechanism 
comprises a first driving section (41 , 43) for op- 
erating the right gripper and a second driving 
section (97, 59, 65, 67) for operating the left 
gripper and the compression head, wherein the 
second driving section comprises a motor for 
sealing (97), a shaft for sealing (59) rotated by 
the motor, a cam for fixing (65) attached to the 
shaft for sealing to operate the left gripper, and 
a cam for bonding (67) to operate the compres- 
sion head. 

The arch type strapping machine according to 
Claim 1, wherein the sealing mechanism (17) com- 
prises a band guide driving section (5 1 ) which is op- 
erated separate from the second driving section 
(97, 59, 65, 67), and opens forcibly the band guide 
(7). 

The arch type strapping machine according to 
Claim 1 or 2, wherein the first driving section (41 , 
45) comprises a solenoid plunger (41 ) for operating 
the right gripper (45). 

The arch type strapping machine according to 
Claim 2, wherein the band guide driving section (51) 
comprises a solenoid plunger (51) for opening the 
band guide. 

In an arch type strapping machine having a strap- 
ping band driving mechanism which performs a 
band feeding step for feeding a strapping band into 
a band guide of the arch type strapping machine, a 
first tightening step for winding the strapping band 
around an article to be strapped by returning quickly 
the strapping band fed into the band guide and a 
second tightening step for tightening strongly the 
strapping band wound around the article by pulling 
back the strapping band, the arch type strapping 
machine being characterized In that: 

the strapping band driving mechanism com- 
prises a d.c. motor (85) capable of rotating in a 
positive direction of feeding and In a reverse di- 
rection of returning; a band driving roller (27) 
attached to an end of an output shaft (87) for 
band-running of the d.c. motor, and a motor 
(97) for driving a shaft for sealing, connected to 
the output shaft via an electromagnetic clutch 
(91) which Is attached to the other end of the 
output shaft of the d.c. motor (85), wherein the 



band feeding step is performed by the rotation 
of the band driving roller caused by the rotation 
in a direction of feeding of the d.c. motor; the 
first tightening step is performed by the rotation 

5 of the band driving roller which is caused by the 

rotation in a direction of returning of the d.c. mo- 
tor, and the second tightening step is performed 
by the rotation of the band driving roller which 
is caused by an output of rotation from the mo- 

10 tor for driving the shaft for sealing via the elec- 

tromagnetic clutch. 

6. The arch type strapping machine according to 
Claim 5, wherein a band feeding/driving roller (19) 

15 is attached to an end of an output shaft (99) for tight- 
ening of the motor (97) for driving the shaft for seal- 
ing via an electromagnetic clutch (1 01 ) and a reduc- 
tion unit (105) is provided at the other end of the 
output shaft for tightening, whereby the strapping 

20 band is supplied to a band accommodation cham- 
ber (3) by the rotation of the band feeding/driving 
roller (19) under the connection of the electromag- 
netic clutch (101), and the second tightening step 
is performed by the rotation of the band driving roller 

25 (27) due to an output of rotation from the reduction 
unit. 

7. The arch type strapping machine according to 
Claim 5 or 6, wherein the motor (97) for driving the 

3d shaft for sealing cuts a rear portion of the strapping 
band wound around an article to be strapped (57), 
and drives a sealing mechanism (17) for bonding a 
top end and the rear portion of the strapping band. 

35 8. In an arch type strapping machine having a band 
driving-out device (239) adapted to discharge a 
strapping band (1 1 ) from a band guide (7) when the 
band guide disposed in an arch member (9) of the 
arch type strapping machine is opened whereby the 

40 strapping band is prevented from remaining in a 
band groove (21 9), the arch type strapping machine 
being characterized In that the band driving-out 
device comprises a push pin (245) inserted mova- 
bly In a through hole (257) formed in a rear portion 

45 of the band guide (7), a pin stopper (241 ) disposed 
to oppose a head portion (243) of the push pin, and 
a spring member (247) disposed between the rear 
portion of the band guide and the head portion of 
the push pin so as to push the head portion of the 

so push pin to bring It into contact with the pin stopper. 

9. The arch type strapping machine according to 
Claim 8, wherein the spring member (247) of the 
band driving-out device (239) is a compression coil 

55 spring fitted to the push pin. 

10. in an arch type strapping machine having a band 
reel (13) for a strapping band, the arch type strap- 
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ping machine being characterized in that the band 
reel (13) for a strapping band comprises a support- 
ing shaft (325) having an end supported by the main 
body (5) of the strapping machine, a reel portion 
(335) attached to the supporting shaft, which -is 5 
adapted to mount a band roll (317) on which a strap- 
ping band (11) fed to a band guide in an arch mem- 
ber of the arch type strapping machine is wound, 
and a nob (353) attached to a rear end of the sup- 
porting shaft to fix the reel portion, wherein the nob io 
has a cylindrical portion (355) fitted to an outer pe- 
riphery of a rear end of the supporting shaft; the cy- 
lindrical portion is provided with a guide groove 
(359) extending spirally from its front side to its rear 
side; a recess (361 ) is formed in the innermost por- 
tion of the guide groove, and a pin (363) capable of 
passing relatively the guide groove to fit to the re- 
cess is provided in a rear end portion of the sup- 
porting shaft (325). 



11. The arch type strapping machine according to 
Claim 1 0, wherein a spring member (367) for push- 
ing the nob (353) to one side Is disposed between 
the nob and the reel portion (335). 

12. The arch type strapping machine according to 
Claim 10 or 11, wherein two guide grooves (359) 
and two recesses (361 ) are formed in the cylindrical 
portion (355) of the nob, and two pins (363) are pro- 
vided in the rear end portion of the supporting shaft 
(325) at positions corresponding to the two grooves 
(359). 
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